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(54) VIBRATION DETECTOR FOR SPEAKER 

(57) Abstract: 

PURPOSE: To detect the vibrating displacement of high 
precision by using the repulsive magnetic circuit of a 
speaker to detect the vibrating displacement at an 
optimum position by an optimum detecting method. 

CONSTITUTION: The detecting means which detects the 
vibrating displacement of the speaker consists of a 
voice coil 2, a diaphragm 3, a light reflecting member 7 
installed in the lower end part of a suspension 4, or a 
light emitting part 10 and a detector 8 attached to a 
holder 6 positioned directly under it or a light 
reception part 1 1 . Or the detecting means consists of a 
line pattern light reflecting member 13 stuck to the 
outer peripheral part of the voice coil and a detector 
mounted on the holder 6 in the rectangular direction. 
The vibrating displacement detection signal is fed back 
to a speaker driving circuit. 
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I 

1 ] 2 BOT^-; H^BtttttriHtLTB 
IS W |fi| I) - & ,k 0 li! R L T R JB B # & IS (ft L fc B » ID] HI £ 

If-^Jt^oT, CCOX tr-A©lBft«Olii!i 
«tt€:*Hl-r*ttai^R«:#L. C tD&liJ^Rtc «fc £ ft 

ft{i^£7 tr-aiaibiHjBKtois \>-ii<om 

»ttfflSBK*H>T, 

[«f*^2 ) ±fi#*-fe>1J--©ftltt#IIl«Krt<±E 

<&R«3fc«£33fcTs±Bttffl£<tfr6fcD. jlib^r 20 

-f xa-f £b< tt#*f *3-f ;i>T 

ft SB. SKKKMKftMffi. gb< ->3 > 

MfiflSBJCiJSSn. ±Ettffl8&#ffiE3fcRW«IStt£«# 

faft^ox U-A, £L < nBmniBSss^-r 

Sra^l/fti^-f >^5 r ->«:*l/fc3tRW*tt 
t. >/1*->#RWffi*M>£a>R*f#«&a 30 

*'T«±E*m»i:^6ftO, ±IB7<>/^->^R 
7=J-f JUtt/SJgiUcfSBStt, ±BtttUB#f 

«©7e-a<&jgi>ftffi&B. 

[»#*B5 ] ±Ett¥*'>tf-a<583fc£^£<r LTft 

±B«««a«jiw gKi^o^ 
a >nmmzi8Lwzti* ±Ea#aw±E5B#«£tt» 40 

[18**16] ±E#< 7n*nUfl.H«. SL<tt#*f 

*>V3 >*<WSI5JcSS:BLfc*^-tr>-9---'\(D(ftftmaS 
0>Ett£±E-0-^'<>2/3 ><7) fettle ft 5 J; o \Z Ltg 

«3Xtt5E*0*tr-/>0«»ttffi«B. 
[R9JO0M&K91] 50 



^§1^ 6 - 2 8 4 4 9 2 
2 

[ 0 0 0 1 ] 

a*PI4*fT5a)icffaftx b?-*®«MtttH!tBfi:H 

[ 0 0 0 2 ] 

UniS«*:fcfflL, xe-*Btt@KlcMEftfflff*£«l 

settlor* tr-a^m **ttfta»-r*xtr 
-*oti»«ffi«B«®io&^0iifc^-r a 

[ 0 0 0 3 ] HIOJC^^T, 3tt*e-*©***, 4 
te1f7^>V3>, 5H7^-AT**. £f c> 30HX 

£-;&©B»isi*&£7B/*-r* 3-47, smaw xn-nu 

#t*>T&9, COtf-f 7 n -f jUt^ t*>31(D^T^Ofi^ 
iCriW 7 3-f ;U32##£ttttSftT^S. 331*^7 
t7^, 34te^7 h*^yy330« + ^«tClfi!Bdtlfc 

[ 0 0 0 4 ] £0«K«j«Lfc7lf-rttt7iWX3*OU 

4gHr$. BP*. *-f 7u< ;U#t*>31<!:, Ccd*W7=i 
-f ^#e>31lCrtli«^tt3»ttdLfcB»«3 d(D 
MM 3 h*tv 733fc£*«±E» 

[ 0 0 0 5 ] 21©«ft*©±E* r Xh*+y:/33K:S* 
bfcffitt*TP34tt, ^7 h*r y7M<DM$)&{<L\Zltm 

[0006] £<om\z LT&mzntzz v-fi<Dmm& 
mzttmLtcm&mmtz fc?-*<&K»{5iKk:»&iS£ 
n, htht. x \f-i3mW)®&\zmi&t<tiT^z>AJi 

[ 0 0 0 7 ] £<0X7-f§#*±EArtf3^t£j*1-* 

tr-*©#< 73<;U32€:ffift1-aci(cJ:or, J:0 

[ 0 0 0 8 ] Hlltt«l<Z)ffi*Wr*0, BKfc^ 

X. 35»iT-f^D*> (JUT, HUcv-f ^ tin) 

0, C ^35^7 t:-^(7)7 U-A 5 ICffX 0 ttttfc 

tl^:fX^^36tCj:oT, Xt:-^©t'L^J:Eyxh^ 
r v 3 hu S CO ia ic ii m "t Z> j; 3 i'x ^ ? tl T ^ 5 „ 
[ 0 0 0 9 ] :©«l:g|ILfc7< ^35^7 tf-*©« 
Sft4R 3 ^^Sft^^EU^JHCi-ptT. t:-^c7)^i;^ 
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[0 0 10] 

<o x tr - * ©«» xoiM m & m « , # -r x 3 < 

ft B K flfc 0 ft t 1 3 c <t ^ T # ft if * £ i O * .A a* * o Ac . 

[0011] **, x br-*o«i!i^(oig»iS!iattfcts 
[0012] ±aaLfcA«c«*Tft*n>t 

fc©T*f3, ^tfXl Wit 3 £ C 7t!-^(?)lSI 
*<Bliifr£(fc£SBft{fcBT. L^feSigft^ttl^^T 

[0013] 

x «^t[p| -r s £ a sa s l x * m& u Ac m^,® 

&£WLAcX e-^T&oT, d OX fcf-# 

o x ft a $ n Ac & Hi ft ^ & x tr - * «B Wj ® & \z » a u r 

ft^X £-;&<0iIIfrtta58Btc*s^T, ±IBttW^a^ 
> -9* - * & S L Ac t> (0 T £ £ . 

[0 0 14] £Ac> ±SBft**>tf-(D«ajft*Slll£E&a< 

Aj:££5±fBft^Hz>^-£j|£iILT ! t>£t>. 
to 0 l 5] Eic, ±gB3fc#i:>-tf-#3f83fc**£gft 

TtSWgBMA^-f xu< ;u^/S!S5, fl<ii^^a< 
^TfiSaB. «L< afift«E«jMS, £L<liU"X^>*> 

£ T w * ; v ? — \Z Sc tl <s 4 1 T ft £ cfc "5 m til L 7c t> W T 3d 

[0 0 16] ±IB3t#-fe>1t-^5g3t* : J L i:S3t 
*^<h£*f I, Tft £0&iiJ§I^«=>tf>JBmft 

££ftt-£±§B&m§S<c^bft D, ±IB7Y >/t^-> 
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7 U-AfcRBSfiTftSJ: ^Mlttg^. 
[0017] 3E(c\ ±E***fe>*-*«l83t* : F&St 
Tft^^Tt^i, £ft**£WLTftS£3fe«£fr6ft 

±gBS*«^#-f ^n-f )vnmm. «u<«#<x 

[0018] *fc, ±8B#-T X3<;l/^)^^, < li 

fife*. 
[0019] 

[ 0 0 2 0 ] ±12, 3tRWffl$tt*«SI6fiBi»*^j«Lfc3 
ft IfcttiOX K — * 7 U-A, ^L<li. m^IelgS^ 

[0021] comiz, fc$h&&jjfa<Dm&m±\z&® 

[ 0 0 2 2 ] ±K#-f xa^;u*0fifta«K:H: 
[ 0 0 2 3 ] CO«tLT«kffl*nfcB»«tt<0*ai« 
50 fift*»Cj:oTtr*A*ft^ta)«»«^. Bn*>, X 
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5 

v - f,1 ^ & W 1 1 \ t&Ct /;< "C * , C(Di7- fB o- 0) fc 

« ^ & J: e x tr - ij m m in % \z m x a c t \z ct o . ± 

tf. ck9ifii&^ftXlf-#S££fT 
[ 0 0 2 4 ] i(Oii^lli^Ii:LT, 5-f>/1 

^->XRW8tt*^^ xri-f ;KB#ra«£*9!BL, c 

X3< ;uofi»*f4*ifii<kiift*ifijcf4iaf'tit$n/iffi 

[ 0 0 2 5 ] 1 frtmUmWlZfio y-i >/l* 

ancfcor^-r >*&£$m-rs c tiaoT, *<x 

[ 0 0 2 6 ] ftHoM&mggch IT, ±§Bft^ 

[ 0 0 2 7 ] )im<DMW)tmCMW)*:ftom 

[0028] cioflijc. fcajLfcfif&jeiiftitu, itue 
i»i*8(cxe-/7ffifti5ittfc«*s$tiT, fflrciPimicigfb 

[ 0 0 2 9 ] W\Z, ±gB*< X3-fMIW ( £L<te 
* ^X3<;MCit&&&Lfc1*X^>'>3 XDffiM* 

[ 0 0 3 0 ] 

tn^n c.vjttmiziK&xz-£><omw®mmm<Dm 
mmzm 1 7*hb9 tcs^^xsi^-rs. ft, ra*w*: 

1 \**5£W<D% 1 ^HJSfi^JSr^L/zfeODT'^O. X 
3 < )l<r>mfh&iyFjj\b]<Z>m&!fo±.<DX'( X=M JUTfflSB 

fc tg «i & a; s b & at 0 m w- t * t: - a © * ik as b -c * 
5. 
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[ 0 0 3 1 ] BI2«*5891<oa52©*JSSW*SU. 

BB, B3»i*58^(0»3O^lfiW«:^L. -*X^>*> 

WrffiBTft*. B4Ji*«WOfB4 Ote<0*JfiWt*L 

B£tt0mtfcXt:-;&<&¥WrffiB-C*<5. 
[ 0 0 3 2 ] B5tt*$8 91<Dif$5 (OtetD^MWS^Lfc 

Xfcf-;*7©¥SrffiB. B6 li*^B^c7)^ 6 CD^0iJ£^ 

So 

[ 0 0 3 3 ] H7li*»WO±E»5*«W©#<73 
®>&ffl&§£^LAc&*&$l3, 08 fc#-f Xn-f 7U<fc 
fc8«H, B9ttXl£-;&ffl»0»£7!*l,fc:/oy£B 

20 

[ 0 0 3 4 ] 0 1 1 OSJSflllCfc^T. Ui|SJJS£ 

#-rx=i-f;u2(o^w«{cttii[tt«»«3^-9- 
x^>~>3 >4 ©rtgg5^»**t&^TH»$nr^ 
s. 

[ 0 0 3 5 ] 6 ti3-£ 1 COV^^ y h^$:@^-r 5* 
;Uy-T$>*K u(0$Jl,y-6HlX{^y-e7l/-A5 

30 ciRtj^jten*. 7 teftfiwawr* cio^jk^ 
Btt 7 tt±e#-f x n -r )v 2 <DT®mz&%&te zr® 

8 T?tiftttai«fi&«»^bT^*. 9 te±fBfcHJ8§ 8 05 
[ 0 0 3 6 ] B9fC*^T, 20«X tr-^A77fi 

«3g24<tTl»*$nT^*. 25iiAtf-73T-*0, C CO 
X t:-7J25HX tr-*iX 7 h26i, d^Xtf-^a- 
y h26t«OMttfc««ittffi«fi27T»»fiK$nT^«. 
[ 0 0 3 7 ] COmiCl^^ L£X t:-7J250«|^^tb^ 
■ 27tt, ^^-fe>-9--«^JCctoTXt»7J(D*gffii^T 

***-r x3-r ;u 2 wiftjEfisttBits. Bn^. ^-f 

X 3 ;u 2 CDTSWclTx 0 W Wfc3tR«att 7 tetf -f X 

3-<;u2cD«iw<t^-0S«i$fTi^ ^o^Sj-r^Tt^ 

50 M«tt7lc»LT±Cttai»8t»Jtfc»3t* : f (B^ 
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7 

[ 0 0 3 8 ] ^©jR»3t« 9 te&mt§ 8 filfrfaft 
R Wffltt 7 £<0KISMC«fcoT3i$rt<£ffcU. CCD 
It 9 (7) 9ft H £ tilth t Z> C t iC cfc -9 T # -f A □ -f ;U 2 CDfl§ 

ift^fi^^Eff nt it^iiits c 

[ 0 0 3 9 ] ((!iO&U J ,^&<h IT. #fX3<;U 

coHSM;:<fcS£&#&9 co H y 7y-$hm -« 

3 < ;u 2 ofii&gft -r 3 c t # -c § * . 

[ 0 0 4 0 ] ±§E, ttWS8 ttB»»OJ;^lC. ^#31^ 

[0041] Hii-fe, ^jSi/fctttiiii8^eoraw**i9 

fi&± (c& s J: a lc & 0 tttt * c t i, (c t # , L 
t>, 3eRW«tt7 KJ;oT&^6<jEi*3fc«9 £R*f$ 

a*. 

[ 0 0 4 2 ] CCDtlH;:. 8 Tttttl Xa-f 

*. ±fc«S££22l;:liX t?-*;25£ig$j-f £ Art 

»^^A*»^20J:O««$tl, C<DA;fjffi*l£±Ein 

[ 0 0 4 3 ] Hfl£. iEl7-«flU*«^t*^X 
=K;i/2 0tgift<t^^i;T^lMi^l$5K BPS, 

&M*ttMH230>K£A*7M?(-) S*a*. 

c®Sftj|«ii23aw£iE a icttAaasmo 
»cw»$nfcA^m#^jtaA en, iffiEX7-ft-ff <tA 

[0044] jtK, Sf&ztitzz v-timminmztf'i 

m^(ix7-m^^ff^m-rft^ch^o> ci^^^Atr 

-*8JS){§^£xe-;*jri.- h 2 6 tc *D x. ^> d t J: o 

t, x tf-^*2s^6<Dx e-*m*«±»Bx7-m^** 

[ 0 0 4 5 ] B2 0*2 ©Jt*«k:*5t»T, ^ate+TX^ 
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8 

*. N. MEM 1 ©«IW4:H-«#l:liH-»*fttt 

[0046] com 2 3tRW»t*7 £xtr 

C©#RW»t# 7 ©fiTOfcfl^- 6 Xf*7 U-A 5 \Z 
[ 0 0 4 7 ] ±12, fift«3 Ortfl«ffl«ttDl«7|?-f X 

10 3^;w2©^raat»«f«s^$nAcfitt«fta©«ft« 

[ 0 0 4 8 ] C<0«fc % £ft«3 fcHSLfcftE»«tt 
aT&BCISfiLActttfl8g8««»*fa* 
fa <7>M gamete lib, C<0fcffl8g8**S<&J!ai*3fcia9 

fcKW#«9#fcHJ»8K:A*Sft*. 
20 [ 0 0 4 9 ] ffiE. SH <&*«W<!:|!mKttffi§g8<0« 

-r«cta^T?*, c<&»ttjra ^£x tr-*ffiftiHi»2Mc 

C t3&«T**. 

[ 0 0 5 0 ] * fc, ±E^ttJi§8 0® QttttiiMeHIK 

ft<S3tc® r)»tf*fca6, ^IBt^ >f x n -f 2 co"F^gB 

[ 0 0 5 1 ] S3 (C^Lfc^ 3 <D*«WH, ^ IB tH CO 
30 «g®J^m^gT^^7t^^gl5tt 7 <h^m§§8 tftffl^, 
CC0^cE^gPtt7 $tX^>ya > 4 <0*<ffl<OrtSffl5iS 

[ 0 0 5 2 ] ±IB, fX'Ov'a >4Ji#< A 3 ;U 2 
;U2<Z)«ft*titttejS$n*fc«), A3<;i/2C0H 

[ 0 0 5 3 ] HP'S, ^ffiS8^ecOR9W^il9H-9-A^ 
40 >i> 3 >4t»0Mttfc3tRW«tt7TRI**n. CCD 
fiW*«9^ttmg88JCAW$n*C(klC<tt)T, itX 

mm#*At-*ffi«ii5i»2nc»jiLTfinE^«(c. ts 

SI)^C0X7-m%$:n'^?^bTAt:-^25J:0^^^^ 

[ 0 0 5 4 ] BI4 »C^Lfe»4 <Z)*JS0i!«, %^^^<h 
50 fcfc<0?aoT. 0»C*5^T, lOii^^^^i&WbAc^ 



# 

9 

3t»T*0 * C©5Bft9510liJJW Xzi-f ;|, 2 ©THfflHc 

[ 0 0 5 5 ] 08«C*3^T, 2atetfWX3<,IU2 

C©»*ftB*2atttf<X:3^l,2©#tt««2ca« 

*fflftft**iT»«fij»$nT^a. 2 b ^ x n< ju 

T*&0, £©#»»^2bfi<!W*:3^;U2©#«EiSffl52d 

-f- 03 W «■ SnTflHdEISMT^S. 
[ 0 0 5 6 ] 4ali1tX^>x3 >4 UzB&LLfzZl frf 

»i9»i±83 3 ;uy-->a >4atci9oT, x e-*©*>L> 

HUc¥?t fc 2 ft d© 2 *©&**$ 1 9© |*|fl 

$g&l9a #»*±E«»*^2afttf#l*a^2bfc:#fflW 

[ 0 0 5 7 ] lOa.lOb Ji2l{I815IOO«3t*7-JC(ftlSi-* 
M$T--C&9, CCOfgil^^lOa, 10b tt, ±12 

[0058] co«jc«i^Lfcx tr-*<o«ft«m«s 
©5B3fcffliofi<iwx:M ^ 2 ©TaaawcflSEomtstu 
;tW *:3^;U2©£fMc£jbttTig-©iift£fT 5. c 
©«»1"*«*«lO^»ff«Mlt&oT!WW*«12^!!a 
W^tiSt. £©Blf#tSU2£±IB7tWX3-f ;l,2©fi 
»J6tt*rtO«fi»JblC.ttBLfc**«IOr**r*C 

[ 0 0 5 9 ] g(1^, fi»>-r*»3fc8B10«:H£LfcS3fe'« 
lUcttLTEIIIWHW*;* < JftofcO . *3 < ft^fcD 
LTBH»*«12*»»-r*fc*, S3t«10JiS*-TSB8 

wjtamcj:* h * -asleep r a* 

[ 0 0 6 0 ] tf-rXD-YJl/ 2 ©*!&£{££$ 

tl, nfl^LfeJc^lC, X e~#25©M£UJ;>J©X^-j& 

t). £3*I£©*££ L£±i5%#gKlORtf£ftSfl 
MT*oTt>, RM*@B*gffllfc^e-*azy 

-f xn-ou 2 {&#fi<hffl;frifi]Kfs c 1 1 J; 

[00 6 1] EI5ttm5O*«MT*0. *<X3^jb 
2 l4#-f ;U*tf >©BfJtOT»ifi»IC**»tte 

ft, :o^03<j^t* >©_Lg|W;:tefli®it£ 3 ^iJ-x 

[ 0 0 6 2 ] B5lC*5t>T, 1 3 tt # < X 3 -ffl, 2 © ftffl 
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10 

l3<tElft*ffiItC«4SL/fc7 U-A 5lC*0Wtffc*fflB 
[ 0 0 6 3 ] *jfc. B 7 ££t*T. 13a tt^-f >/t*- 

«ft«ffi#ft<fcita#fik:JB*$fta. Ha Ii&(i}2§l4 

izmittmmft?, 1 4b teEtt/fm-c&s. 

[ 0 0 6 4 ] C©l*£fftjfcLfcxe-;fr©|g!i&»fflgB 

10 ©ttajBMtt, 7 u-a 5 zmLxmrnzntzmmyi 

W3fe»15tt±iB7-f >/1*->3fcE«Sttl3fcfia»;*ft 
TEWL, £©E«ft«l5#«aiBHk:AI*$ftTrtjK 

©gft&^Tgftan*. 

[ 0 0 6 5 ] ±E. 7^ >A<*->«E**«t#l3tt#-r 
xn<;U2 ©«lM;:£fettT|B!--©«ftSBte#|6jfc«ft 
:(Diit57< >^*-»fcE»aM# n\z&ft-fi 

20 3fc»15fcckoT7*>A<*->13a 0 ft A< S E*t 

[ 0 0 6 6 ] Cl©RW3tJ»15tt7<>/^->l3a ©H 

5>->l3a ©&^e^ffi$Hcy§fc^fc*£lcttE##S 
!5tt3a<ftoTEI*L, C©E»3fc«lS©3*ii£*aj 

-f >*R£*ajT3££K«koT#>f XrWH^ ©S» 
Steffi £iH£-f* ZttfTZZ. 
[ 0 0 6 7 ] C©tfcfflSUTtftWL£tIft*to«©«ai 

30 x-^isx v-xmmm&iHzmmzti* ^im^tz^o 
\z, zv-*n±\tix<DX7-m%zn*>mvTm&n 

[ 0 0 6 8 ] ±C, «WBi4tt7lWx=i'f ;U2©«»« 
B14 25^©fiaW3t«H5«7< Wt*->ttEW«t*!3fc 

t>. ±B7<>/t^->*Rtr«t*l3tt««&TI»<«« 

[ 0 0 6 9 ] S6(4^6©*5g0iJ-r^O, BIC^^T, 
I6li^< X3<;U 2©n^SP(cixO Mttfe^3t^^*W 

f^jlcfi^L, 7 U-A 5 Ki9:BLfc8&©£tt&^£*! 

[0070] c<D®{z®f&LtzMWj&thmmo)Kyt&\b 

(4, MEnfll(c«^^3^^2©BlkKtt^n-©BK 
50 tff^. caBXtti6*6aBtt%BlSt>BBlcttML 
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II 

[ 0 0 7 1 ] COafcl/TftfflLfcJRftjettMr-* 

n. mUBf^tiicx tf-^gg®jia]g§2i{c^ii$n, xtr- 

tt, ^-rxn^r;U2 c^{ll®i^fi^^lcil^(c^^gl5i7^ 
gBlT^ScoT, m£Hfk<cffi«tt®At*BMKtt&<ft 10 

[ 0 0 7 2 ] JtE»3fe«16'\<0««1||*tt, .!f!4 

c^^M^J <t fRj^tc: it x > 3 >4 \zmitzfb&&\*T! 

[ 0 0 7 3 ] -»©«kfflBt*R»««. Xtefg 

[ 0 0 7 4 ] 20 

\tmi <Dmmm*$m6<Dnmm'cwwLizj:5\z. * 

[ 0 0 7 5 ] «ffl»*33fefflW£«»i&<BSSi« 

{gist*®* a ffi-r* ct*«rt5ti>^» 30 

[ 0 0 7 6 ] Sfc, £fg&#£*iJJBLAc&^®l®lCii^ 

[oo7 7] u^t), mmmwxhr>x, &tz. %m 
\zffif&tzz£tfr$ztc&%fch®B-v&z>tea0& 

co^JSS W £ ^ L -f X a <i ;KDT#fflWc M m& lh *£ R 
£ Hk 0 ttttfcX tT- # <D ¥ ftfr SiH * . 
[02] 3S2©*ttiaiJ*^Lfc|g|Wi«(OT^;g»tClg»« 
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